the tumors resemble histologically those that appear in phages is an early event in colon carcinogenesis and Apc Min/ϩ mice, which are also rarely invasive, the latter inhibition of COX-2 activity represents an effective are mainly localized to the small intestine (Moser et chemopreventive strategy (Janne and Mayer, 2000) . al., 1990). Since AOM leads to induction of mutations Although the evidence for potential involvement of throughout the whole intestine, it is likely that the inflam-NF-B in colitis and colorectal cancer is quite substanmation, which is localized to the large intestine, is crucial tial, a direct genetic proof of its role in tumor initiation for tumorigenesis in the AOM-DSS model. No significant and promotion was heretofore not available. We examined whether tissue-specific deletion of IKK␤ in the two differences in sizes, proliferation index, or apoptotic in- Ϫ/Ϫ mice (data not shown). These results rule out the possibility that villin-Cre/Ikk␤ F/⌬ mice had decreased tumor numbers due to differences in the initial response to the carcinogen.
As mentioned above, one of the mechanisms by which DSS leads to development of colitis is induction of epithelial apoptosis. Epithelial apoptosis was also reported in ulcerative colitis patients, leading to inflammation of the colonic mucosa due to loss of barrier function (Iwamoto et al., 1996). We used terminal deoxynucleotidyl transferase-mediated dUTP nick-end-labeling (TUNEL) to examine the DSS-induced apoptotic response in AOM treated or nontreated mice. A high dose of oral DSS (3.5%) induced clusters of TUNEL-positive cells within the surface epithelium of the middle and distal colon, consistent with the greater tissue damage. The areas containing apoptotic cells were significantly larger in villin-Cre/Ikk␤ F/⌬ mice relative to littermate controls (data not shown). However, exposure to a lower concentration of DSS (2.5%) during the CAC regime resulted in more extensive and uniform epithelial apoptosis than caused by DSS alone. In this case, the difference between villinCre/Ikk␤ F/⌬ mice and their Ikk␤ F/⌬ littermate controls was quite striking (Figures 5A and 5B) . Surprisingly, however, at day 7 of the CAC regimen p53 Ϫ/Ϫ mice did not show decreased enterocyte apoptosis relative to littermate controls that were exposed to the CAC regimen (data not shown), suggesting the involvement of a p53-independent mechanism.
Biochemical analysis of isolated enterocytes seven days after initiation of the CAC regimen confirmed that exposure to AOM and DSS led to IKK activation (Figure To address whether the decreased expression of proinflammatory factors might affect inflammation induced epithelial proliferation we analyzed BrdU incorporation in mice of both genotypes at 15 days after AOM plus DSS treatment. We detected a substantial difference in proliferating epithelial cells, which were present in areas that exhibited extensive histological inflammation in LysM-Cre/Ikk␤ F/F mice compared to littermate controls ( Figures 7E and 7F) . These data support the notion that IKK␤ in myeloid cells can promote tumor growth and development through production of tumor-promoting paracrine factors, rather than inhibition of tumor cell apoptosis.
As inhibition of COX-2 is an accepted chemopreven- 
